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Il. EXECUTIVE SUMMARY

In this policy analysis, we generate recommendations for the Greenhouse Gas
Sequestration Task Force to advance their goals for the state of Hawai‘i. This document
examines urban forestry as a potential sector for greenhouse gas sequestration and how policy
and programs help support increasing canopy cover and benefits received by urban forestry.
Currently, there are a number of programs and organizations that are working to improve urban
forestry and the benefits that urban forests provide. Assessments and inventories of canopy
cover in Honolulu have show that canopy cover is decreasing annually. Our approach is to
Following our analysis, our policy recommendation is the expansion and further development of
current policies and urban forestry programs. Part of this development is providing further
funding for the many organizations that are involved in the urban forestry sector. Creating a type
of unified committee to ensure that funding is available and efficiently distributed.

Within our analysis we considered four policy goals: 1) increase carbon sequestration
through urban vegetative cover via the use of trees, parks, fields, and gardens, 2) ensuring
equity by increasing access and proximity to urban trees and green spaces, benefiting as many
residents as possible, 3) political feasibility for the proposed policy alternatives and stakeholder
support, and 4) the economic efficiency of these recommendations. We began by identifying
impact categories of increased urban canopy cover, increased green space, sociocultural
benefits, stakeholder engagement and sequestration potential per unit cost. We suggest six
policy alternatives for analysis: the status quo, tree removal permitting, urban tree credits, a
stormwater fee discount, tree rebate, and current policy expansions. Our team used a five-point
Likert rating scale from low to high and assigned scoring values of one through five for each
rating. After totaling these scores, we found that expansion of current policies was the best
policy alternative. We recommend our clients ensure that funding is available for the
associations and organizations working within the urban forestry sector.

lll. INTRODUCTION

Greenhouse gases (GHGs) generated from human activity are collectively increasing in
the atmosphere and driving climate change. This global phenomenon is linked to environmental,
economic, and social consequences that can be understood as common pool resource market
failures, where GHG emitters do not pay the full social costs of their emissions to society and
the environment. These costs are seen as large-scale negative externalities throughout Oceania
in the form of increased storm frequency and severity, loss of reefs through ocean acidification,
and the impacts of rising sea-levels on low-lying islands (Kingsford & Watson 2011).

In 2016, Governor David Y. Ige developed the Sustainable Hawai‘i Initiative to mitigate
the negative impacts of climate change with the goal of achieving 100% carbon-neutrality by
2045 (lge 2018). Governor Ige then established the Greenhouse Gas Sequestration Task Force



(hereafter referred to as “the client”) through the passage of Act 15, in order to identify mitigation
options utilizing natural-based solutions for carbon storage and sequestration across four
sectors: urban forestry, agroforestry, agriculture, and aquaculture. This policy analysis has been
completed at the request of the client to determine the carbon sequestration and storage
potential of urban forests and green spaces throughout the state. This report will begin by
defining the issue and examining the scope of current programs and policies, followed by a
diagnosis containing analysis goals and constraints. The methodology section presents the
proposed policy alternatives and the metrics used to assess them, based on qualitative and
quantitative analysis. The report concludes with analysis results, predicting the impact and value
of each alternative and the proposed recommendations. A clear plan-of-action is provided to
guide the client in utilizing the recommendations to incorporate urban forests and green spaces
in achieving carbon-neutrality.

V. BACKGROUND

The State of Hawai‘i is currently a net emitter of GHGs and has committed to becoming
carbon-neutral by 2045 to mitigate climate change impacts. The 2017 Hawai‘i Sea Level Rise
and Vulnerability Adaptation Report states that a sea-level rise of 3.2 feet, which is expected to
occur before the end of the century, would effectively eliminate 28,500 acres of land and 6,500
coastal structures across the state. This lost of land and infrastructure would result in an
economic loss of 19 billion USD and displace nearly twenty thousand people. Ocean acidity in
the Pacific is expected to increase 40-50% by 2100 (EPA 2016). Climate change induced ocean
acidification is creating conditions in which coral reefs will likely not exist, reefs that annually
gross $800 million in Hawaii (Davidson et al. 2003), and will likely decline the health of ocean
ecosystems irreversibly. In an effort to prevent these catastrophic human health, economic, and
environmental consequences, the client has requested an analysis of urban forestry and green
space policy alternatives to support state mitigation goals.

Urbanized areas in developed countries are large sources of atmospheric CO, but can
mitigate impacts through the use of urban forests and green spaces (Yang et. al 2005). Urban
forestry is defined as all trees within an urban area, on both private and public lands (Novak et.
al 2001) while green spaces refers to parks, sports fields and gardens (WHO 2016). Within this
context, Honolulu county, on the island of O‘ahu, contains the largest percentage of urbanized
areas in the state, providing a multitude of opportunities for GHG storage and sequestration.
Urbanized areas are defined as containing 50,000 people or more (HSDC 2013). There are
three urbanized areas in the State of Hawai‘i and two of them are in Honolulu county. Of
Hawaii's ~1.4 million citizens, nearly one million reside in the 219 square miles of Honolulu
county urban areas (HSDC 2013), the creation and persistence of which has resulted in
negative environmental externalities such as loss of urban canopy cover, accumulating
pollution, rising temperatures (urban heat islands), urban sprawl, and detrimental health human
impacts (EPA 2016).



The scope of this policy analysis considers all available urban forests and green spaces
within Honolulu county, as this is where the largest potential for GHG storage and sequestration
can be realized. The client has requested this analysis be restricted to lands and waters within
the state’s jurisdiction, therefore military properties and other federally-owned lands were not
included. The transportation industry (airplanes, cruise ships, shipping companies etc.) is
another limitation, as the client requested this analysis focus on natural mitigation alternatives
as opposed to regulation of existing industries.

The City and County of Honolulu currently has six major policies and programs
established in support of urban forests and green spaces, although the primary focus is on tree
preservation and planting. This includes the Exceptional Tree Program, the Tree Acquisition
Program, tree mapping through the Citizen Forester Program, urban tree canopy assessments,
the Community Recreational Gardening Program, and Trees for Honolulu’s Future. These
programs are operated by government agencies, non-profit organizations, and collaborative
partnerships. Table 2 in the appendix section includes a list of agencies relevant to the sector of
urban forests and green spaces. Each of the six programs are described below.

Current Programs and Policies

A. The Exceptional Tree Program

The Exceptional Tree Program is a protection program created through the exceptional
tree act, Act 105 (HI Rev § 41-13.1(a)). Act 105 addresses the rapidly decreasing urban canopy
in Hawai‘i while improving the quality of life of its citizens as the presence of exceptional trees
“promotes the general welfare and health of Hawaiian citizens while preserving the
environmental character of Hawai‘i”. The legislation mandates an Arborist Advisory Committee
be established in all Hawaiian counties and these committees are overseen by the Division of
Urban Forestry, within the Department of Parks and Recreation. The Arborist Advisory
Committee in the City and County of Honolulu is tasked with recommending trees for protected
status, as well as advising property owners on maintaining their Exceptional Trees. Property
owners may also nominate a tree or palm using an online application. In order to be nominated
as an exceptional tree, one or more of the following criteria must be met:

e Historic or Cultural Value e Size

e Age e Esthetic Quality
e Rarity e Endemic Status
e Location

Once deemed worthy for status, an exceptional tree is protected from removal and
specific actions under HI Rev Stat § 41 - 13.(1975). Approval permits must be issued for any
action done upon an Exceptional Tree, including: pruning, reshaping, and removing. Any person
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who violates HRS 41-13.8 is eligible of a fine up to $1,000. Landowners hosting exceptional
trees receive a tax deduction for Exceptional Tree maintenance under HI Rev Stat § 235-19
(1975). HRS 235-19 allows for an individual tax deduction up to $3,000 per exceptional tree
once every three years. This tax deduction is intended to cover expenses associated with
maintaining an Exceptional Tree on the taxpayer's real property so the deductible is not allowed
to exceed “expenditures deemed reasonably necessary by a certified arborist”.

B. The Tree Acquisition Program

The Tree Acquisition Program is operated by the Horticulture Services Branch (Division
of Urban Forestry) through the Department of Parks and Recreation. The Branch employs
certified arborists, tree workers, and tree risk assessors, as well as a landscape technician. A
responsibility of the HSB involves the planning, planting, and maintaining of trees, species form
an Official Street Tree List, along public roads (planting strips) and city parks. Additionally, the
HSB issues all permits required for citizens, businesses, and developers to replace, remove,
plant, or trim a street tree. Any person removing or altering a street tree without a permit is
subject to a $500 fine or 6 months in prison. The HSB, however, retains the right to remove
potentially hazardous portions of any tree on any private property without granted permission of
the landowner. Furthermore, the HSB provides horticultural and arboricultural services for an
island-wide beautification program and clears branches and debris from City properties. The
acquisition program accepts donated trees from the public, to be delivered as gifts to the City.
Once trees are inspected and accepted, they become City property and are removed and
relocated. As stated in the tree guidelines for assistance and requests, “it is the City's goal to
preserve as many trees as possible. To this end, trees will not be removed unless dead, dying
diseased, or severely damaged” (Guidelines for Tree Inquires).

C. Citizen Forester Program

The Citizen Forester Program is a collaborative project of federal, state, and city partners
that trains and supports community volunteers to collect urban tree inventory data. The Urban
Forestry Section of Hawaii’s Forest Action Plan (FAP) identified that there is no current formal
inventory of trees currently being used in Hawai‘i, which can hinder efforts to manage, monitor,
maintain, and plan for disasters in the urban forest. The goal of a complete inventory will aid in
city planning as well as assessing public and environmental health. The Hawai’i FAP also
participates in outreach as it identified improving the public perception of the value and benefits
of urban trees as a key strategy. The Citizen Forester program engages communities in their
urban forests through the use of citizen science to develop an urban tree inventory. Volunteers
have mapped over 5,600 trees in Kailua since June 2016 and over 1,100 trees in Honolulu
since October 2017. Volunteers collect data on a weekly basis as the project includes a
systematic inventory of City trees in urban areas.




D. Citizen Forester Inventories

Citizen forester inventories were conducted for Honolulu county as a collaboration
between Smart Trees Pacific, Kaulunani Urban & Community Forestry Program, Division of
Forestry and Wildlife, US Forest Service, Department of Agriculture, and the City and County of
Honolulu (Smart Trees Pacific, 2012). An initial assessment of land cover in urban Honolulu was
done in 2012 to determine a baseline for existing and potential urban tree canopy.
High-resolution satellite imagery and LiDAR data from various land cover metrics including
existing tree canopy, impervious possible tree canopy, vegetated possible tree canopy and
areas not suitable for growth were examined (MacFaden & O’Neil-Dunne, 2012). A second
assessment was conducted in 2016 to examine changes between 2010-2013 and found that
urban canopy cover had decreased by nearly 5%, or approximately 76,600 trees (Smart Trees
Pacific 2018). Residential zones totaled 355 acres, or 39%, of total urban canopy loss. Figure 1
and Figure 2 in the appendix show the percentage lost by district. This type of change analysis
helps to identify priority areas that are experiencing the greatest losses. The 2016 assessment
reported that 23% (2,892 acres) of Honolulu is occupied by tree canopy and there is room for an
additional 64% (7,924 acres) through modifications to urban land areas (MacFaden et al.,
2017). An important consideration raised by this study is that trees are usually not able to be
assessed in radar imagery analysis for up to three years after planting due to size constraints.
Once trees mature and develop, their contribution to canopy growth can be measured. This
delayed effect is crucial to consider when calculating the costs and benefits of tree planting
programs. Figure 3 in the appendix shows the new change in tree canopy area (acres) between
2010 and 2013.

E. The Community Recreational Gardening Program

The Community Recreational Gardening Program was established in 1975 in Chapter 13
of the Revised Charter of the City and County of Honolulu to provide people living in Honolulu’s
densely populated communities access to gardening plots. There are ten garden sites located
throughout the county that community members can apply to manage. Membership costs
includes annual dues, ranging from $5 to $20, and includes access to land and water provided
by the City. All other improvements and services are provided by the volunteer gardeners and
additional rules, such as no pesticides or herbicides and no commercial activity with the
produce, are set forth by the City and the Garden Organization. These governing bodies
conduct meetings, maintain the garden area, enforce the rules and policies and process the
applications for garden plots. Violators of rules are not subject to a fine, rather violators risk
having their plot revoked.

F. Trees for Honolulu’s Future

Trees for Honolulu’s Future (TFHF) is a non-profit 501(c)(3) organization whose goal is
to increase Honolulu’s urban canopy to 35%, currently at 25%, coverage by 2035 and reduce




O’ahu’s contribution to climate change. TFHF hopes to reduce Honolulu’s current canopy loss to
0% net loss by 2020. TFHF’s focus on canopy cover stems from the belief that the leaf surface
area that is the main driver behind the tremendous co-benefits of an urban forest- particularly
the reduction of the urban heat island effect. Honolulu’s Mayor, Kirk Caldwell, declared, in 2018,
March 9th to be Trees for Honoluluis Future Day where he announced Honolulu’s commitment
to the goal of achieving 35% urban canopy by 2035 and to plant 100,000 urban trees by 2025.
TFHF is determined to meet their goal through many avenues, including:

e Facilitate and fund raise for the planning, planting, and maintenance of trees in
public spaces & street trees

e Coordinating with, and reinforcing, the efforts of non-profit organizations and
governmental agencies & in building the urban canopy
Assist in developing curriculum for schools
Outreach to promote the important environmental, economic, social, and health
benefits of an urban canopy

V. Market and Government Failures

The notable lack of urban forests and green spaces in Honolulu County can be attributed
to several market and government failures through an economic framework. A range of such
failures are related to urban forests in Hawai‘i, that has resulted in the current status quo
scenario. An overview of market and government failures in the context of climate change is
provided and specific failures are examined for their connection and contribution to the urban
forest and green space sector.

A. Market Failures

Clean air is a pure public good, meaning it is both non-rivalrous and non-excludable. The
atmosphere however, is a global commons into which firms and individuals can emit pollution,
leading to overconsumption and congestion of this rivalrous resource. The continual use of
carbon-based fossil fuels has resulted in climate change. This market failure can be understood
as a tragedy of the commons where competing resource users are incentivized to consume
more quickly and in greater quantities, to increase their utility relative to their competitors
(Weimer & Vining 2017). Carbon dioxide (CO,) is the most abundant GHG in the atmosphere as
well as the most significant contributing gas to climate change as it is estimated to be
accountable for about 80% of human-caused climate change (Lashof & Ahuja 1990), therefore
reducing global CO, emissions is critical for mitigating additional climate change impacts.

In the context of urban forests and green spaces in Hawai‘i, three market failures were
identified:

1. Positive externalities



A tree purchasing and installation of rebate success would be highly dependant on the
public’'s knowledge of the program and willingness to partake. Willingness to partake would be
significantly higher if on the onset of this program there is a major outreach effort made to
inform potential users of the importance and benefits of trees on your property and in your
neighborhood. The use of a rebate would not be the most effective strategy in preserving the
existing canopy but it may prove to be one of the strongest agents at getting new trees planted
in urban areas. Furthermore, there is a lot of opportunity within a rebate program to encourage
and discourage the planting of certain tree species. Installing large native trees, native &
non-native trees efficient at sequestering GHGs, and native trees supporting an endemic habitat
should all be 100% reimbursed to the landowner. While other smaller species of trees, and ones
less efficient at sequestering GHGs, may be only 50-80% reimbursed. All invasive species
however, or any species that would yield monetary benefits less than its initial cost (a large
number of palm species) should not qualify for the rebate.

e After evaluating the four best-suited incentivizing policies for Honolulu’s urban
canopy growth, it has been determined that a tree purchasing and installation
rebate would be the most impactful incentive to initiate in terms of canopy
growth, sequestration potential, and political feasibility.

e A stormwater fee discount would be highly effective in producing co-benefits of
green spaces and permeable surfaces but will likely face trouble in getting
implemented in Hawai’i.

D. Current Program & Policy Expansions
The Exceptional Tree Program - The protection of Hawaii’'s abundant urban canopy

ensures long-term reception of environmental benefits. The Exceptional Tree Act is one of the
only protection and recognition policy for trees in the state of Hawaii. Through removal
protection and tax rebates to those who maintain exceptional trees, owners are encouraged and
incentivized to continue caring for nominated trees. We believe this policy is effective at
protecting trees but that The Exceptional Tree Program should also be expanded. This can be
done by creating additional incentives for potential owners to plant potential exceptional trees on
private properties and residential zones, such as distribution of mature saplings of desirable
species, ready to be planted and assistance with plantings from certified arborists. Additionally,
we propose to increase the tax deductible offered to owners (maximum of $3000 every 3 years)
for maintenance and to offset unexpected or hidden costs. This would encourage more people
to participate in the program and expand the benefits received from the preservation and
protection of exceptional trees to adjacent areas.

Aside from funding, the inclusion of non-monetary incentives may prove beneficial in the
expansion of this program. Outreach and education are important components to increase
participation in government programs, as community members may be uninformed about the
availability of funding that programs provide. Defining and addressing knowledge gaps can help
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determine where to allocate time and effort in the expansion of these programs. Another
potential to extend benefits would be to target specific communities that are not taking
advantage of these this program. The application of GIS should be used to show which areas
have potential exceptional trees and are not receiving tax incentives or protections. A primary
recommendation for this program is to utilize GIS data to mail informational brochures to
community boards and land owners that are eligible for nomination, based off their property
locations and current existing trees. Finally, we suggest that additional recognition of
exceptional trees be provided to tree owners in the form of a plaque or certificate. Providing
recognition with a tangible object that owners can display in their homes, providing them with a
sense of pride and kuleana to maintain their exceptional trees.

Citizen Forester Program - This program has already completed a significant amount
of survey work on O‘ahu but still needs to complete the majority of the Urban Honolulu survey
area. Through the use of citizen scientist volunteers, they are able to have a large impact at a
relatively low-cost, making it an economically efficient program with great expansion potential.
Through interviews with Wai Lee and Corey Bassett at Smart Trees Pacific, we learned that the
data from this program is input into a software called iTree Eco v6, which uses tree parameters
and characteristics such as species, height and DBH to estimate ecosystem services derived
from urban forests. The sample report based off of the current program data This software was
not designed for use in Hawai‘i as it was created in California and the model is based off of
information from species growing under different climate conditions or ecological systems. The
primary suggestion for this program is to update the iTree calculator to reflect growing and
health conditions of tree species in Hawai‘i, which will improve the model parameters to
produce more accurate reports.

O‘ahu Urban Tree Canopy Assessment - The joint State and Federal partnership that
completed these assessments between 2010-2013 stated that their objectives were conduct
island-wide tree assessments on an annual basis. To date, this has not happened. The primary
suggestion for this program is to conduct annual assessments and maintain an updated
database of existing tree data. The results from these assessments should inform the species to
be used and locations to be targeted for future plantings as “planting the right tree in the right
place” can increase GHG sequestration.

VIII. IMPACT CATEGORIES

The first goal for this sector is to increase GHG sequestration through urban vegetative
cover. Growing trees presents a long-term investment as some may only reach maturity after 20
years and the level of environmental and socioeconomic services provided will change during
their life cycles. However, these services and resulting benefits can be offset if tree species are
not selected for their ideal environments (Dwyer et al. 1992). There are several factors that
contribute to the success or failure of tree growth. The number of trees planted within a given
space should be relative to variables such as size at maturity and the spread of below ground
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roots. It is important to plan accordingly so as to create or maintain the greatest amount of
canopy cover, but also maintain tree health. Tree species selection is paramount when
considering both environmental and socioeconomic benefits (Nowak et al. 1992). Each species
provides an array of ecosystem services and varying degrees of hardiness within the context of
the annual extreme minimum temperature of a region. For example, when considering ideal
species for GHG sequestration in the City and County of Honolulu, the native Acacia koa (Koa)
is recommended for hardiness zones 9-11, however the non-native Araucaria heterophylla
(Norfolk Island Pine) is also recommended for zones 10-11 and is known to sequester more
GHGs than its native counterpart (iTree, n.d.; Department of Transportation 2014). Selection
between native and non-native species will always be dependent on prioritization which may
vary within regions.

The age and health status of a tree can be determined by various non-invasive
measures such as diameter of the trunk at breast height (DSH), which is about 4.5 feet above
the ground. The DSH of a tree can determine the health of the tree with a comparison to the
standardized measurements for that species. Symptoms of disease or pests can include leaf
drupe, bark scarring, or extensive leaf loss. Something to consider when assessing tree health
is that noticeable symptoms may be due to natural stages within the tree’s life cycle such as leaf
drooping or loss during seasonal dieback. It is important to note that these conditions will be
species specific and should be assessed for success as such. Healthy, properly growing trees is
the first step to creating increased canopy cover. It is critical that these trees maintain a healthy
development to ensure both environmental and socioeconomic benefits of GHG sequestration
in the long-term. Like with carbon sequestration, tree species selection is paramount for
success in achieving carbon stock storage. Different species will provide varying levels of
storage, depending on environmental conditions such as hardiness zones in the area of interest
for planting. It is important to recognize that carbon stock storage is also dependent on the life
cycle stages and the size of woody growth. As trees grow older, their mass size increases and
they continue to store carbon (Stephenson et al. 2014).

To achieve equity and the desired socioeconomic benefits as a second goal, equal
access to green spaces and canopy cover is necessary and not currently being met as there is
an inequity of urban tree canopy distribution with the highest concentrations commonly found in
wealthy neighborhoods. Green spaces can be developed at the local neighborhood scale or
created on the county scale to provide that equal benefit (Nowak & Dwyer 2007). Not only do
these spaces create aesthetically pleasing environments, they provide public spaces for leisure
and recreation. If an effective plant/tree management plan is followed when creating these
spaces, the benefits they provide should offset the initial cost over time (Nowak & Dwyer 2007).
Therefore, equal distribution of these green spaces and the benefits they provide should be
realized regardless of an area’s economic status such as low-income areas.

Increased canopy cover provides several co-benefits for citizens such as air pollution
reduction, heat reduction, energy savings, and preventing water runoff and flood reduction.
Trees are known to remove harmful pollutants from the atmosphere. During photosynthesis,
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carbon dioxide is uptaken by leaves and other pollutants such as carbon monoxide, nitrogen
dioxide, sulfur dioxide, and other particulate matter via leaf pores known as stomata. As tree
and vegetation cover increases, more units are available to remove and reduce or process
these pollutants leading to improved air quality. In the United States an estimated 127 million
people are affected in some way by air pollution (Nowak & Heisler 2010). It is estimated that
mature trees within the urban context can uptake up to 50 pounds of pollutant particulates within
a year (Dwyer et al. 1992). A 2010 report estimated a value of $500 million in air pollutants was
removed annually by urban park trees in the U.S. (Nowak & Heisler 2010). On the island of
O‘ahu, an estimated annual $17,812 in air quality benefits was seen due to 12,347 pounds of
pollutants removed (Smart Trees Pacific & Kaulunani Urban and Community Forestry Program).

Another co-benefit associated with increased canopy cover is a reduction in air
temperature. As one might expect, an increase in canopy cover results in an increase of shaded
areas, including areas over public and private buildings. Increased shade often results in a
reduction in energy consumption. On the island of O‘ahu, an estimated annual monetary
savings of $65,115, annual energy savings of 552,695 kWh, and annual natural gas savings of
$3,694 was found (Smart Trees Pacific & Kaulunani Urban and Community Forestry Program).
With increased canopy cover comes an increase in underground root mass and an overall
increased uptake of water by the trees. This creates the co-benefits of a decrease in soil erosion
and an increase in retention of water runoff helping to prevent flooding events within
communities and the transportation of pollutants to nearnby water systems (Dwyer et al. 1992).
On O‘ahu,estimated annual 10,148,000 gallons of runoff water was retained due to urban
canopy with an estimated annual $101,937 in monetary benefits (Smart Trees Pacific &
Kaulunani Urban and Community Forestry Program).

Considering feasibility as a third goal requires an assessment of stakeholder support.
The stakeholders involved with the urban forestry sector range from citizens and private
landowners, non-profit organizations that develop and conduct research on these spaces such
as Smart Trees Pacific and The Outdoor Circle, state organizations such as the Hawai‘i Office
of Planning’s GHG Sequestration Task Force, as well as several other organizations (Table 2 of
the Appendix). Each of these stakeholders has varying priorities and goals of their own for either
maintaining or creating urban forested areas, so support or lack of it may be a reflection of
those. It is also important to recognize that the availability

In looking at efficiency as a fourth goal, the sequestration potential per cost is another
aspect that will vary as it is species and location dependent. Within the urban context, the state
of Hawai‘i stored an annual 2,200,000 tonnes of carbon (Nowak et al. 2013). However, the cost
of purchasing trees varies depending on the species selected, while planting and maintenance
will vary depending on location as well as the hardiness assessment. Therefore
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|X. POLICY ASSESSMENT

Overview

After researching policy alternatives and interviewing experts in the field, our urban
forestry team will now assess potential future scenarios. In this section, we will detail our
prediction of how each policy will be valued and assess the scale of impact. To accomplish this,
our team will compare how well the status quo, tree protection permitting, credit systems, tree
planting and installation rebates and current policy expansions meet our policy alternative goals.
These alternatives will be further assessed by our four stated goals: greenhouse gas
sequestration, efficiency, political feasibility, and equity. The ability of our policy alternatives to
meet our goals will measure the overall effectiveness of each alternative. The rating system we
use follows a five-point Likert scale of low, low/medium, medium, medium/high and high. The
consideration of limitations and biases is essential to determining this measurement. Our team
will also cover potential assumptions and uncertainties and how they relate to scenarios with
and without policy interventions.

A. Status Quo

GHG Sequestration

Increased urban canopy cover, Low - If conditions remain on the current path, we can
expect to see a continuation in the loss of canopy cover. As noted above from the Urban
Canopy Assessments between 2010 and 2013, Honolulu is experienced a net loss of nearly 5%
of urban canopy cover.

Increased green space, Low - Pressures from urban sprawl and development of urban
areas is expected to decrease available green space. For the status quo, we rate this impact
category with a low score because additional urban development will leave less available land
for parks, gardens and planting trees. While we do consider an opportunity for rooftop
gardening in high rises and residential lanais, we see this as an unrealistic and minimal
contribution in comparison to the amount of loss due to construction of residential buildings and
businesses in our current model.

Equity

Sociocultural benefits, Low - Urban areas in Honolulu are experiencing a high
percentage loss of canopy cover compared to non-urban areas. This means that the effects
from the status quo on sociocultural benefits are not equally distributed. We rank this impact
category as being low/medium because urban and non-urban areas would receive these
benefits unequally.

Political feasibility
Stakeholder engagement, High - Current trends suggest that stakeholders
engagement is improving and that collaborative efforts between organizations have increased in
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recent years. When stakeholders work collaboratively and align in their goals, we expect to see
a increase in productivity and desired results. While engagement across organizations and
stakeholders is increasing, we suggest that there is still room for improvement. Many of the
challenges faced by various stakeholders are similar and moving forward, we see potential for
development of reports and policies to support each other.

Efficiency

Sequestration potential per cost, Low/Medium - As current trends continue, it can be
determined that loss of canopy cover will maintain its net loss trajectory. Development and
expansion of urban areas make it increasingly difficult to protect and expand areas that can be
used for as potential sequestration sites. This means that per dollar spent in the status quo, we
will have less area available to sequester carbon. We expect these trends to continue, resulting
in additional loss in sequestration potential per cost, resulting in a ranking of low.

B. Tree Protection Permitting

GHG Sequestration

Increased Urban Canopy Cover, Low - Canopy cover will be the main variable affected
by implementing permits. The purpose is to at least maintain canopy and support further cover
by protecting trees on private lands. If enforcement and compliance by private landowners is
achieved

Increased Green Space, Low - A permitting policy would only affect trees on private
lands and would not pertain to green spaces such as parks, fields, and gardens. Again, this
permitting process is meant to maintain trees on private lands and minimize the removal of
native and non-native species deemed beneficial. However, it still allows for the removal of trees
from these private green spaces and can be an inherent reduction. Therefore the potential for
this policy to increase green spaces is low.

Equity

Sociocultural Benefits, Low/Medium - Maintaining canopy cover provides co-benefits
to private landowners and neighboring or passing citizens. However, the responsibility of
applying for the permit and the cost of cutting a tree down falls to the private landowner. If they
forgo the permitting application process, then they are monetarily responsible for the fee and the
loss of a tree indicates the loss of co-benefits and equal access to citizens. If private landowners
do choose to support and comply with the permitting process, then those co-benefits can be
provided or maintained, though the permitting process is meant for the removal of trees and
therefore there is an inherent loss in benefits.

Political Feasibility

Stakeholder Support, Low - Private landowners are the primary stakeholder within this
permitting plan and improvement in canopy cover benefits is dependent on their willingness to
support this new policy. If provided with sufficient information on the monetary, environmental,
and health benefits, these stakeholders could actively engage in the process. However, this is
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dependent on their willingness to take these extra steps. Enforcement is also required, but is
currently lacking in other policies that are in effect.

Efficiency

Sequestration Potential, High- Implementing a tree protection permitting system allows
for control of tree cover on private lands that would otherwise go unchecked. Requiring private
landowners to apply for a permit to cut down their trees will help to maintain current canopy
cover and in doing so support GHG carbon sequestration. Carbon sequestration is dependent
on tree species and environmental conditions. As these trees may be native or non-native and
likely weren’t chosen for sequestration but rather ornamental purposes, the level of
sequestration will vary and may be inefficient. However, this is dependent on the willingness of
private landowners to comply with and actively take on the responsibility of this new permitting
system. Carbon storage stock is also dependent on the willingness of private landowners to
comply and support this tree protection permitting system. It is also dependent on what tree
species are already in place, just as carbon sequestration is. The desired rate of carbon storage
stock may not be ideal, but if carbon is being stored then it contributes to a more efficient
storage system. The level of storage is also species dependent and will vary.

C. Urban Tree Credit (Stormwater Management Tree Credit)
Equity

Sociocultural Co-benefits, Medium/High - One person in a neighborhood benefiting
from utilizing the tree crediting system will subsequently benefit the homes around it too in terms
of runoff reduction, heat reduction, increased property value, and beautification. A landowner
does not need to pay to apply to receive these credits so there is no monetary roadblock
restricting a landowner from applying. The addition of trees to a neighborhood creates a closer,
healthier community.

Political feasibility

Stakeholder Support, Medium/High - Landowners and developers are the two largest
stakeholders involved in the tree credit program. Developers might support these credits so they
may incorporate trees and other natural mitigation methods in lieu of traditional structural runoff
mitigation methods that typically come at a higher price. Landowners would have to opportunity
to earn the credits while concurrently increasing their property value but some landowners may
not want to live in a neighborhood dominated by trees or have their neighbors trees too close to
their property line.

Efficiency

Potential GHG Sequestration, Medium - Implementation of a stormwater management
tree credit system will slow the rate of the disappearing urban canopy and therefore should
retain higher rates of GHG sequestration across the island. GHG sequestration rates should
begin to increase after the implementation of this crediting system as more landowners and
developers are incentivized to maintain & plant trees and incorporate trees into runoff mitigation
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plans, respectfully. In order for landowners and developers to gain the biggest benefit from
these credits, they will most likely utilize trees that are most effective and efficient in retaining
runoff water, which, is largely dependent on the tree’s leaf-area being extensive and thick, and
that is often a characteristic of trees that tend to sequester the more carbon than the average.
Though, trees selected for this credit will likely balance between optimal stormwater retention
potential and ornamental purposes. A major limitation to the potential GHG sequestration is that
this credit system will only succeed in increasing sequestration if the credits are actually known
by the public to be accessible and landowners are aware of what exists on their property,
feasible additions they can make, whether or not they are eligible for a credit, and if they are
capable of maintaining their trees.

Potential Canopy Growth, Medium/High - A major advantage of a stormwater
management tree credit is that the urban canopy has great potential to grow in areas beyond
that of public lands (i.e. parks, streets, and gardens) and rather extend the efforts of canopy
growth into privately owned urban plots. Urban neighborhoods and suburbs, which make up the
greatest portion of Honolulu, would be most affected by the implementation of this program and
would see the greatest urban forest growth. If the urban tree credit is widely adopted and
utilized by landowners, then it is to be expected that there will be a reversal of the decreasing
urban canopy as there is now a factor persuading landowners to preserve their trees rather than
remove them. Limiting factors again lay in the knowledge of the landowner but also the
restriction of trees in certain areas due to power lines, over which Hawaiian Electric Company
has control.

Environmental Co-Benefits, Medium/High - Though the implementation of a
stormwater management tree credit program may prove high in cost to the State initially,
especially when awarding credits to landowners over developers, the potential resulting values
of the co-benefits can equal, if not exceed, the initial price. Citizens in Honolulu, in 2008,
received $2.98 in benefits from trees for every $1 spent on tree care (Vargas et al., 2008).
Meaning, urban street trees in Honolulu averaged at a 2.98 benefit-cost ratio. The credit’s
main goal is to significantly reduce storm runoff (erosion, nutrient & sediment transport, pollution
runoff), but in doing so, these trees are providing many other co-benefits. Many developers and
landowners will select trees for beautification as well as function and this has a value both in
property value, and a bit more abstractly, mental health and wellness. The trees most likely
selected for runoff, will have large canopies which yield the largest benefits and provide the
largest potential for heat reduction and energy savings.

D. Stormwater Fee Discount
Equity

Sociocultural Co-benefits, Low/Medium - The fee imposed on all private landowners
will be attempted to be made equitable through adjusting the fee based on tax brackets or
actual water usage. No matter, the fee will affect some landowners differently. Landowners with
large plots will likely be able to benefit more from this program it may prove easier for them to
implement permeable surfaces and trees. Some commercial institutions, like the airports, who
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